Myelin basic protein binds heme at a specific site near the tryptophan residue.
Fluorescence of the single tryptophan residue in myelin basic protein (MBP) was excited directly at 295 nm (red-edge excitation) or at 278 nm which allows, in addition, indirect excitation by resonance energy transfer (RET) from any nearby tyrosine residues. Both red-edge excitation and the RET pathway were collisionally quenched by I- and acrylamide, but not by Cs+ or Co2+, implying that the fluorophore is in an exposed, positively charged environment. The quenching coefficients (K) for I- are 12-15 M-1 at both excitation wavelengths while coefficients for acrylamide are 15 M-1 at 278-nm and 8 M-1 at 295-nm excitation. Chloroheme, cyanoheme, and protoporphyrin IX also quench both red-edge excitation and the RET pathway with apparent quenching coefficients which are (2-5) X 10(4)-fold higher. This suggests that the mechanism of quenching now includes static in addition to collisional processes and thus that heme has a relatively high affinity for MBP. Scatchard analysis of the quenching suggests that chloroheme binds to MBP at two sites with dissociation constants (Kd) of 1.6 X 10(-8) and 2.0 X 10(-7) M and stoichiometries of 0.04:1 and 0.16:1, respectively. The hydrophobic fluorescent probe 4,4'-bis[1-(phenylamino)-8-naphthalenesulfonate] [bis(ANS)] binds to MBP less avidly (Kd = 10(-7) M) and is rapidly displaced by chloroheme (Ki = 2 X 10(-8) M). The affinities of bis(ANS) and heme for MBP, along with the fluorescent amino acid quenching data, demonstrate that a subfraction of MBP molecules contain considerable structural specificity, implying stable long-range interactions in the molecule.(ABSTRACT TRUNCATED AT 250 WORDS)